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Abstract Anxiety in situations where one’s overall ap-
pearance (including body shape) may be negatively
evaluated is hypothesized to play a central role in Eating
Disorders (EDs) and in their co-occurrence with Social
Anxiety Disorder (SAD). Three studies were conducted
among community (N = 1995) and clinical (N = 703) ED
samples of 11- to 18-year-old Italian girls and boys to
(a) evaluate the psychometric qualities and measurement
equivalence/invariance (ME/I) of the Social Appearance
Anxiety (SAA) Scale (SAAS) and (b) determine to what
extent SAA or other situational domains of social anxiety
related to EDs distinguish adolescents with an ED only
from those with SAD. Results upheld the one-factor
structure and ME/I of the SAAS across samples, gender,
age categories, and diagnostic status (i.e., ED participants
with and without comorbid SAD). The SAAS demonstrated
high internal consistency and 3-week test–retest reliability.
The strength of the inter-relationships between SAAS and
measures of body image, teasing about appearance, ED
symptoms, depression, social anxiety, avoidance, and dis-
tress, as well as the ability of SAAS to discriminate com-
munity adolescents with high and low levels of ED
symptoms and community participants from ED par-
ticipants provided construct validity evidence. Only SAA
strongly differentiated adolescents with any ED from those
with comorbid SAD (23.2 %). Latent mean comparisons
across all study groups were performed and discussed.
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Introduction
Eating Disorders (EDs), characterized by disturbed and
inappropriate patterns of eating, excessive focus on ap-
pearance, and body image concerns are often inter-related
to higher interpersonal sensitivity and social anxiety [1–8].
A great deal of research [6–14] documented associations
between negative body image (i.e., dissatisfaction, concern,
and distress related to one’s appearance [14, 15]), abnormal
eating behaviours, social anxiety symptoms, or fear that
one’s social self will be judged negatively (recognised as a
cognitive vulnerability for, or core feature of, social anxi-
ety [6, 16]) in female and male samples with or at risk for
EDs. There is also compelling evidence that: (a) Social
Anxiety Disorder (SAD) has the highest occurrence of all
anxiety disorders in EDs, and is significantly more com-
mon in ED patients than in controls [8, 17–19]; (b) indi-
viduals with SAD are more likely to report abnormal eating
behaviours than controls, and 20 % of them meet criteria
for an ED [17, 20]; (c) 20–42 % of individuals with an ED
also meet current criteria for SAD diagnosis [18, 20]; and
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(d) the life time prevalence of SAD is significantly more
common in ED patients (i.e., 23–71.5 %) than in the gen-
eral population (12.1 %) [12, 17, 18].
Although it is currently unclear what accounts for this
high level of comorbidity, Pallister and Waller [8] suggest
three potential explanations. Social anxiety might be (a) a
risk factor for EDs, or (b) secondary to eating pathology, or
(c) both disorders might share common vulnerability fac-
tors. In line with the last explanation, recent experimental
manipulations of social appearance anxiety (i.e., the fear
that one will be negatively evaluated because of one’s
appearance [21]) revealed its unique effects on social
anxiety, negative body image, and (over- and under-con-
trolled) food intake [22]. These results are in accordance
with current conceptualizations of EDs [23] and vul-
nerability models for both EDs and SAD [9]. Stress from
negative social evaluation regarding one’s appearance may
actually play a pivotal role as a cause of EDs such that
social appearance anxiety (SAA) may explain the high
occurrence of EDs and SAD [9, 23].
SAA is conceptualized as a negative social evaluative
fear that is distinct from a more general fear of negative
evaluation [24] because it focuses specifically on the fear
of being judged based on appearance [21]. Most of the
available research examining SAA has been focused on
social physique anxiety as measured by the Social Physi-
que Anxiety Scale (SPAS) [25]. However, this measure
was constructed to assess negative thoughts about one’s
physique and discomfort during a physique evaluation [25].
It refers specifically to body form and structure (i.e., body
fat/weight, muscle tone; e.g., ‘‘There are times when I am
bothered by thoughts that other people are evaluating my
weight or muscular development negatively’’) without
taking into account other aspects of appearance, such as
shape of facial features and complexion [24, 25]. Further-
more, there is controversy surrounding its factor structure
[26], and recent findings from structural equation modeling
analyses on adults’ data indicated that it might be better
thought of as an indicator of negative body image than as a
social anxiety construct [24]. In light of these concerns, and
because of society’s emphasis on the importance of overall
appearance and attractiveness in societal judgments [21,
27], the developers of the SPAS constructed the Social
Appearance Anxiety Scale (SAAS) to assess perceived
anxiety (e.g., nervous, tension) in situations where one’s
overall appearance (including, but not limited to, body
weight, shape or specific body proportions) may be
negatively evaluated by others, in both adolescent and
adults [24]. The SAAS items [24] were rationally derived
from current social anxiety measures and core diagnostic
features of both SAD and EDs as presented in DSM-IV
[28], making it particularly relevant for a clinical setting
[29].
Research on the psychometric properties of the SAAS
among four independent American adult samples (respec-
tively N = 512, 853, 541, and 323) demonstrated a stable
unifactorial structure with excellent internal consistency
(as = .93–.95) and high 4-week test–retest reliability
(n = 100, r = .84) as well as good construct validity [21,
24]. Specifically the SAAS score was (a) positively asso-
ciated with measures of social anxiety, negative body im-
age, negative affect, neuroticism, trait anxiety, and
depression, (b) negatively related to extraversion, and
(c) unrelated to sympathy, openness, agreeableness, con-
scientiousness, body mass index (BMI), and measures of
social desirability response bias. However, SAA does not
appear to represent substantial overlap among these con-
structs. Instead, the SAA has been found to be a unique
construct highly related to social anxiety that taps into a
unique proportion of variability in social anxiety beyond
negative body image, trait anxiety, depression, personality,
and negative affect (i.e., SAAS score predicted social
anxiety when all of the mentioned constructs were included
in the regression equation) [21, 24]. Overall the results of
the validation studies on adults suggest that the SAAS, in
contrast to the SPAS that was only moderately related to
the SAAS (r = .48–.49), falls within the larger class of
social anxiety [21, 24]. Employing a female adult sample
of 60 outpatients with EDs, Claes et al. [10] supported the
one-factor model of the SAAS and found that its score was
significantly positive in relation to mistrust of others, social
detachment, emotional lability and desire to become thin-
ner. Evidence that ED patients obtained higher SAAS
scores than matched healthy controls exists as well [29,
30].
Negative interpersonal evaluation involving one’s ap-
pearance seems as one of the main sources of distress
during adolescence [25–27, 31, 32] in part due to sig-
nificant physical changes, increased importance of social
conformity and desire to appear attractive to members of
the opposite sex, and heightened self-consciousness and
concerns for peer evaluations [11, 27, 31–35]. However,
little is currently known regarding its effects on an ado-
lescent’s emotional experiences, well-being and health-re-
lated outcomes. Although the construct of SAA is well
suited to address this need [24], the examination of its
psychometric properties has relied exclusively on adult
samples [10, 21, 24]. In order to improve SAAS develop-
ment, it should be assessed using samples other than adult
populations, because measures used with adults cannot be
assumed to be appropriate for youngsters who are still
developing [16, 34]. Ensuring that SAAS is a reliable and
valid tool for assessing adolescent’s SAA would guide
future research on examining its potential antecedents and
effects on adolescent’s mental health. For instance, since
the onset of eating and body-related symptoms during
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adolescence is linked to an increased risk for physical and
mental health problems during adulthood [1, 36], studying
SAA among adolescents is particularly important to pro-
mote future psychological and physical well-being.
Studying SAA among adolescents may also provide useful
insights in the field of social anxiety, given that (a) ado-
lescence is marked by increases in social anxiety, distress
and avoidance and is considered as the time of onset for
SAD [16, 34, 37], (b) appearance-focused concerns are
included as one of the dimensions along the SAD spectrum
[38], and (c) SAA has been suggested to be one of the core
concerns causing individuals with SAD to fear public cri-
ticism [21].
The available investigations of the psychometric prop-
erties of the SAAS in both non-clinical and ED samples
[10, 21, 24] suggest further gaps in the existing literature.
Specifically, despite the role that SAA may play in the
aetiology of clinical and sub-clinical EDs [11, 22], none of
the SAAS validation studies with non-clinical samples [21,
24] examined the association of the SAAS with disordered
eating behaviours and its capacity to discriminate indi-
viduals with low and high (i.e., at risk for EDs) levels of
ED symptomatology. Likewise, while the inter-relation-
ships between general fear of negative evaluation, social
avoidance and distress are well documented [34, 37], the
degree to which SAA as a specific negative social
evaluative fear is associated not only with social avoidance
and distress levels, but also with other relevant constructs
(i.e., teasing about appearance) [21, 39] remains unknown.
Regarding construct validity, the associations between
SAA and appearance-related feedback (teasing) may be of
particular interest, given that (a) SAAS was developed as a
measure that taps into both social anxiety and negative
body image constructs [24], and (b) teasing is theorized as
a potential antecedent of SAA [24, 39], and was found to
be strongly related to social anxiety, body dissatisfaction
and distress related to one’s appearance [32, 40]. Further,
from a statistical standpoint, the size of the ED sample
(N = 60) in Claes et al.’s [10] study was not appropriate
for conducting confirmatory factor analyses (CFA) as it did
not exceed the minimum recommended 5:1 cases to pa-
rameter ratio (in this case, 16 item-factor parameters and
16 standard error-item parameters) needed to accurately
estimate the factor structure of an instrument or a model
[41]. Additionally, despite the fact that the sample com-
prised only women, the association between the SAAS,
depression (known to be associated with both SAD and
EDs [7]), and other types of social fear (i.e., fear of
scrutiny, of negative evaluation, and of social interactions,
which represent well-known situational domains of social
anxiety [24] and often occur concurrently [6, 21, 24]) were
not examined so far. Furthermore, information about the
co-occurrence with SAD was not obtained, which might be
important for evaluating and understanding whether SAA
distinguish ED patients with and without comorbid SAD
[9].
It should also be noted that since the SAAS was de-
veloped and validated in the United States [21, 24], its
translation into another language and subsequent ex-
amination of its psychometric proprieties across non Eng-
lish-speaking countries that share the same individualist
cultural orientation (e.g., Italy) and those with a collectivist
cultural orientation (e.g., Sweden, Estonia, Turkey) [42,
43], would offer the opportunity to provide information
regarding the replicability of (or variations in) the factorial
structure of the tool and the relationships between the un-
derlining (i.e., SAA) and other theoretical relevant con-
structs (i.e., behaviour engagement) [24, 42, 44–46].
Finally, prior studies have examined the differences in
SAAS observed scores between EDs and healthy controls
[29, 30] without establishing and testing the measurement
equivalence/invariance (ME/I) of the SAAS. This approach
is problematic [41] because if one does not verify that the
items of an instrument hold the same meaning and the
underlying constructs are perceived similarly in all
populations of interest prior to making comparisons across
groups, one can never be sure that the reported differences
are indicative of true group differences [45]. In fact, if ME/
I, which can be verified via multiple-group CFA [45], is not
upheld the validity of the inferences derived from the be-
tween-group comparison could be erroneous [41], and
inaccurate practical inferences may result [45]. Similarly,
assessing ME/I between ED patients with and without
comorbid SAD is equally important because there is strong
but incomplete comorbidity between SAD and EDs (i.e.,
not every individual with an ED has SAD) [8]. While re-
views [34] seem to indicate that adolescent girls tend to
report significantly more social anxiety than adolescent
boys, especially with respect to fear of negative evaluation,
neither gender differences on the specific fear of being
judged based on appearance nor the ME/I of the SAAS
across gender has been established. It remains also un-
known whether the measurement of SAA is invariant
across age categories (i.e., younger vs. older adolescents).
In this manuscript, we present three studies that aim to
fill the gaps mentioned above and extend prior research.
Study 1 was designed to test the psychometric properties of
the Italian version of the SAAS in a large adolescent
community sample of both genders. In addition to evaluate
its factor structure, internal consistency, and stability over a
3-week period, this study aimed to verify SAAS conver-
gent validity via its relationships not only with body dis-
satisfaction [21, 24], but also with other unexamined and
theoretically relevant constructs (frequency of teasing
about appearance, social avoidance and distress, and dis-
ordered eating attitudes and behaviours). A further aim of
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Study 1 was to examine, for the first time, the capacity of
the SAAS to discriminate participants with high and low
levels of ED symptomatology (discriminant validity).
Study 2 had two primary aims. The first was to evaluate
whether the factor solution of the SAAS identified in the
community adolescent sample (study 1) would be upheld in
a large ED treatment seeking sample of adolescents girls
and boys (with and without comorbid SAD), and provide
further convergent validity evidence (i.e., examination of
the associations between SAAS, social fears, depression,
and overall severity of ED psychopathology). The second
was to detect whether SAA and the other known domains
of social anxiety (i.e., fear of scrutiny, fear of negative
evaluation, social interaction fear) related to eating dis-
turbances [6] distinguish participants with an ED only from
those with an ED and comorbid SAD, and which of these
domains produce the largest and most consistent effects
across diagnostic groups.
Finally, Study 3 aimed to test the ME/I of the SAAS, and
evaluate latent mean differences across gender, age cate-
gories (younger vs. older adolescents), samples (commu-
nity vs. clinical) and diagnostic status (i.e., ED participants
with and without comorbid SAD) using the data from the
first two studies. We opted to focus on latent means be-
cause these are better indicators of true group differences




Data for this study, collected based on the methodology of
Crocetti et al. [47], were drawn from the baseline assess-
ment of a five-wave longitudinal study assessing risk fac-
tors for EDs [36]. The participating students consisted of
two cohorts of younger (i.e., 11–14 years) (493 girls and
510 boys; Myears = 12.30, SD = 0.75; MBMI = 19.99,
SD = 1.79) and older (i.e., 15–18 years) adolescents (502
girls and 490 boys; Myears = 16.01, SD = 0.99;
MBMI = 20.58, SD = 2.67) attending various junior high
and high schools in the Northern, Central, and Southern
regions of Italy.1 An active parental consent procedure was
used to recruit participants,2 resulting in an average par-
ticipation rate of 59.5 % of eligible adolescents (par-
ticipation was voluntary). The participation rate is close to
that of other school-based samples (i.e., 58–60 %) using
the same active parental consent procedure, without of-
fering incentives [2, 11]. Moreover, the total analytic
sample (N = 1995), which contained nearly equal pro-
portions of adolescents from urban, suburban, and rural
communities from Northern, Central, and Southern Italy
[36], was representative in terms of gender (50.3 %), ethnic
composition (93 % Caucasian; 2.2 % Hispanic/Latino; and
4.8 % other or mixed ethnic heritage) and family-socio-
economic status (66.5 % middle class; 20.1 % lower-
middle class; and 13.4 % upper-middle class) of the total
Italian junior high and high school populations.3 The ma-
jority of the analytic sample (49.9 % females) self-de-
scribed as Caucasian (93.5 %), 2 % identified as Hispanic/
Latino, and 4.5 % specified other or mixed racial heritage.
For socio-economic status, 66.5 % of participants’ parents
reported middle class, 20 % endorsed lower-middle class,
and 13.5 % indicated upper-middle class; there were no
differences in these socio-demographic characteristics
across the two cohorts.
In addition to the Italian version of the SAAS, selected
measures (see below) relevant to the goals of this study
(and others that were outside the scope of the current
analyses [36]) were presented in a counterbalanced order to
offset possible order effects. Instructions on how to re-
spond to items in each instrument were provided by pro-
fessional clinical psychologists, under the supervision of
the researchers. A second assessment of the SAAS was
conducted 3 weeks later (Mdays = 21.03, SD = 0.89; range
19–23), in eleven of the classes randomly selected [47].
Thus, the test-retest data set includes 152 younger (74 girls
and 78 boys; Myears = 12.23, SD = 0.71) and 157 older
(79 girls and 78 boys; Myears = 15.88, SD = 1.04) ado-
lescents, who were the same age at both time points;
analysis verified that the subset of these participants did not
differ significantly on demographic factors or any of the
study variables from those who completed the SAAS only
during the first administration. The study was approved by
the Institutional Review Board of the University of Pavia.
Study 2
Individuals consecutively referred to and assessed for
treatment of an ED at three medium to large size
1 As the two cohorts respectively reflect students from Italian junior
high and high schools [47], in line with prior Italian research [47]
examining the psychometric proprieties and ME/I of self-reported
measures of anxiety (social anxiety included), the younger
(11–14 years) and older (15–18 years) adolescent groups were
maintained in the analyses investigating age differences. Self-reported
weight and height were used to calculate BMI (=kg/m2).
2 Participants’ assent was also secured immediately before the
assessment, which took place on the school campuses (after consent
from school administrators was obtained) [36].
3 Italian Census Bureau (ISTAT): www.istat.it; further detailed in-
formation is also available elsewhere [2, 11, 47].
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specialized care centres for child and adolescent EDs (al-
located in Northern, Central, and Southern Italy) between
January 2010 and January 2014 were asked to participate in
the study if the following criteria were met: (a) age
11–18 years, (b) current DSM-IV4 [28] diagnosis of
Anorexia Nervosa (AN), Bulimia Nervosa (BN), or ED Not
Otherwise Specified (EDNOS), (c) fluency in Italian, (d) no
mental retardation or pervasive developmental disorders,
and (e) no previous evidence of any physical conditions
(e.g., diabetes mellitus) known to influence eating or
weight. Of 713 adolescents who met study eligibility cri-
teria, 10 subjects did not participate, mainly because the
study seemed too time consuming (n = 8) or because
families had no interest in the study (n = 2); non-par-
ticipants did not differ from participants (98.6 %) on socio-
demographic and clinical measures or any other variables
assessed in the study. The final sample (633 girls and 70
boys [9.9 %]) comprised 212 (30.2 %) adolescents with
AN (MBMI = 15.52, SD = 1.24), 131 (18.6 %) with BN
(MBMI = 21.18, SD = 2.07) and 360 (51.2 %) with
EDNOS (MBMI = 20.05, SD = 3.54). Two age groups
were represented in the entire sample (N = 703): a
younger (i.e., 11–14 years) adolescent group (189 girls and
15 boys; Myears = 12.59, SD = 0.70) and an older (i.e.,
15–18 years) adolescent group (444 girls and 55 boys;
Myears = 16.74, SD = 0.61). Most of them self-identified
as Caucasian (92 %), while in terms of family-socioeco-
nomic status, 69 % of participants’ parents reported middle
class; there were no differences between girls and boys or
between diagnostic groups and age categories in these so-
cio-demographic characteristics.
The current prevalence of SAD in the entire ED sample
and across ED types was estimated. One hundred and sixty-
three (23.2 %) of the adolescents with an ED (49 with AN
[23.1 %], 32 with BN [24.1 %], and 82 with EDNOS
[22.6 %]; v2(2) = 0.91 ns) had current comorbid SAD.
The baseline routine assessment included: (a) the Italian
version of the Eating Disorder Examination (EDE)-12.0D
[48] for assessing the DSM-IV ED diagnoses, (b) the
Italian version of the Kiddie Schedule for Affective
Disorders and Schizophrenia-Present version (K-SADS-P)
[49] for assessing the presence or absence of current DSM-
IV SAD,5 and (c) measurement of height and weight via
calibrated electronic instruments [2, 7], from which BMI
(kg/m2) was calculated. Participants also completed
selective standardized measures (described below) in
counterbalanced order in an attempt to offset possible
ordering effects. In line with the legal requirements of the
study country (Italy), informed written consent was sought
from subjects and their legal guardians prior to inclusion in
the study after all study procedures were fully explained
and before individuals were being triaged to a treatment
program. This study was also approved by the ethics re-
view board of each local institution/participating site and
the Institutional Review Board of the co-ordinating body
for this project (University of Pavia).
Study 3
This study used the combined data of Studies 1 and 2.
Measures
SAAS (Studies 1–2). The 16 items of the SAAS [24] are
rated on a 5-point Likert-type scale (1 = not at all,
5 = extremely), with higher scores reflecting higher SAA.
All items were initially translated to Italian (SAAS) and
then back-translated into English by an independent bilin-
gual researcher with experience in conducting translations
for health surveys [50], after permission from the devel-
opers of the original (English) SAAS was obtained. The
two English versions of the Italian-SAAS were compared
and the few inconsistencies highlighted were removed in a
further translation and back-translation comparison process
until the two versions were identical [50]. The items of the
final Italian SAAS (Table 1) did not show any meaningful
differences from the original English version, as also
confirmed by two independent professional translators [44,
50].
In addition to the 16-item SAAS,6 participants in Studies
1 and 2 were given the Italian version of the measures
described below (their estimated Cronbach’s alphas are
given in Table 2), which have demonstrated good construct
validity, high internal consistency and test-retest reliability
amongst Italian community samples and a variety of
4 These criteria were used since the study was initiated before the
official publication of the DSM-5.
5 Inter-rater reliability for ED and SAD diagnoses was determined by
having two randomly selected samples of 25 % of the EDEs-12.0D
(j = 1.0) and 25 % of the K–SADS–Ps (j = 1.0) that were
conducted at each participating site rated by a second blinded
clinician (with almost 10-years experience in assessing and treating
ED and comorbid disorders among adolescents) at the other site.
6 As in prior research [26] a preliminary independent study was
conducted to evaluate the content clarity of the Italian SAAS. Ninety
adolescents (49 % boys; Myears = 11.22, SD = 0.35, range 11–12)
recruited from two schools (from Northern and Southern Italy)
completed the Italian SAAS with its original response format replaced
by a 5-point Likert scale assessing the clarity of the items (1 = not at
all clear, 5 = completely clear). Analyses of the clarity of the items
were performed following Vallerand’s [52] suggestions, including the
recommendation that an item clarity score\4 out of five should be
considered unsatisfactory on a 5-point scale. We considered all items
satisfactory, with observed scores ranging from a low of 4.34
(SD = 0.25) for Item 12 through a high of 4.77 (SD = 0.11) for Item
3. For interested readers the item-specific results are available from
the corresponding author on request.
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psychiatric samples of adults and adolescents (C11 years)
of both genders. The references provided contain detailed
information about the psychometric qualities of the Italian
measures used in these studies.
Social Avoidance and Distress Scale (SADS; Study 1)
The Italian SADS [51] is a 28-item true–false scale
grouped into two subscales: ‘‘social avoidance’’ (14 items)





Factor and items kv kv
Social Appearance Anxiety
1) … comfortable with the way I appear …c,d
-Mi sento a mio agio rispetto a come appaio agli altrie
.63 .69
2) … when having my picture taken
-Mi sento nervoso/a quando mi scattano una foto
.73 .80
3) …tensed … people are looking at me
-Divento nervoso/a quando e` evidente che le persone mi stanno guardando
.74 .80
4) … concerned people would not like me because…
-Temo di non poter piacere alle persone a causa del mio aspetto
.80 .90
5) … others talk about flaws in my appearance
-Mi preoccupa che gli altri parlino delle imperfezioni del mio aspetto in mia assenza
.81 .90
6) … will find me unappealing because of…
-Temo che le persone possano trovarmi non attraente a causa del mio aspetto
.82 .89
7) … afraid … find me unattractive
-Temo che le persone non mi trovino attraente
.90 .90
8) …appearance will make life more difficult…
-Mi preoccupa che il mio aspetto possa rendermi la vita piu` difficile
.79 .83
9) … missed out on opportunities because of…
-Temo di aver perso delle opportunita` a causa del mio aspetto
.78 .88
10) … nervous when talking to people ….
-Mi innervosisco quando sto parlando con qualcuno a causa del mio aspetto
.90 .95
11) …anxious when other people say something…
-Sono in ansia quando qualcuno parla del mio aspetto.
.85 .80
12) … not meet others’ standards of how I should look
-Spesso temo che il mio aspetto non corrisponda agli standard degli altri
.88 .91
13) … worry people will judge … negatively
-Mi preoccupa che la gente possa giudicare negativamente il mio modo di apparire
.90 .95
14) …uncomfortable when I think…. noticing flaws…
-Mi sento a disagio quando penso che gli altri stanno notando le imperfezioni del mio aspetto
.90 .92
15) …a romantic partner.. leave me because of…
-Mi preoccupa che la/il compagna/o possa lasciarmi a causa del mio aspetto
.80 .77
16) … think I am not good looking
-Temo che la gente pensi che non ho un bell’aspetto
.95 .90
CFA confirmatory factor analysis, kv standardized coefficients
a 1995 adolescents from community (n = 995 girls, n = 1000 boys)
b 703 adolescents with Eating Disorders (n = 633 girls, n = 70 boys)
c Exact wording for SAAS items cannot be shown due to copyright restrictions for the original (English) version of the SAAS. ! 2008 Sage
Publications
d Item 1 is Reverse-coded
e Italian translation of the SAAS. Permission to use this measure is not required. However, we do request that you notify the corresponding
author via e-mail if you use the Italian SAAS in your research. Please seek permission if any item is modified
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and ‘‘distress’’ (14 items), respectively assessing the ten-
dency to avoid social situations [e.g., ‘‘If the chance comes
to meet new people (e.g., parties), I often take it’’; reverse
item] and social inhibition, distress, and discomfort in so-
cial situations or with unfamiliar people (e.g., ‘‘It is easy
for me to relax when I am with strangers’’; reverse item).
Subscale scores range from 0 (lowest distress and avoid-
ance) to 14 (highest distress and avoidance).
Short-Perception of Teasing Scale (S-PTS; Study 1)
The Italian S-PTS [53] was used to assess the frequency of
negative appearance-related feedback (teasing) from sig-
nificant others (i.e., parents, friends, peers). The three items
(e.g., ‘‘Your friends tease you about your appearance’’) are
rated on a 5-point Likert (1 = never, 5 = always); higher
scores indicate more frequent appearance-related teasing.
Table 2 Descriptive statistics, internal consistency values, and correlations with the Social Appearance Anxiety Scale for younger and older




Cronbach’s alpha Mean (SD) Correlation with the SAAS
SAAS (16–80) .94a .95b .93c .95d 40.14 (16.01)a 42.84 (13.66)b 33.56 (14.78)c 36.38 (12.41)d – – – –
SADS-D (0–14) .85a .87b .86c .87d 6.21 (2.17)a 8.11 (2.23)b 5.52 (2.13)c 6.81 (2.34)d .71a,* .78b,* .70c,* .77d,*
SADS-A (0–14) .85a .85b .84c .85d 2.94 (2.82)a 5.95 (4.22)b 2.60 (2.03)c 4.47 (3.30)d .55a,* .57b,* .50c,* .54d,*
BIQ-CC (-3 to
?9)
.81a .83b .80c .82d 2.07 (1.31)a 2.46 (1.73)b 1.35 (1.59)c 1.92 (1.64)d 46.a,* .49b,* .41c,* .45d,*
S-PTS (3–15) .89a .88b .88c .88d 4.95 (2.99)a 6.66 (3.09)b 4.52 (3.12)c 6.11 (3.40)d .51a,* .56b,* .52c,* .56d,*
EAT-26-D
(0–39)
.89a .90b .88c .89d 6.83 (3.49)a 8.85 (4.45)b 5.98 (3.19)c 6.78 (3.57)d .58a,* .64b,* .55c,* .51d,*
EAT-26-B
(0–18)
.89a .92b .89c .92d 2.28 (1.31)a 3.59 (1.94)b 2.46 (2.02)c 3.69 (3.01)d .52a,* .60b,* .57c,* .63d,*
EAT-26-OC
(0–21)




Cronbach’s alpha Mean (SD) Correlation with the SAAS
SAAS (16–80) .96e .96f .94g .95h 54.40 (11.76)e 57.22 (10.35)f 43.10 (13.54)g 46.45 (11.85)h – – – –
SIAS (0–80) .88e .90f .89g .89h 30.29 (12.61)e 37.01 (13.06)f 29.88 (12.24)g 36.65 (13.32)h .70e,* .72f,* .64g,* .68h,*
SPS (0–80) .90e .91f .90g .90h 37.33 (12.49)e 44.41 (13.88)f 32.31 (13.13)g 34.35 (12.96)h .69e,* .73f,* .67g,* .70h,*
BFNE (12–60) .81e .82f .81g .81h 39.86 (11.05)e 45.55 (10.55)f 32.01 (12.88)g 34.69 (11.11)h .68e,* .67f,* .67g,* .69h,*
EDE 12.0D-GSS
(0–6)
.87e .86f .85g .85h 2.70 (1.28)e 2.88 (1.40)f 2.69 (1.25)g 2.73 (1.26)h .62e,* .67f,* .59g,* .60h,*
K-SADS-P-DSS
(12–60)
.87e .89f .86g .88h 20.94 (6.99)e 23.81 (9.72)f 18.98 (6.61)g 19.96 (9.01)h .44e,* .48f,* .40g,* .41h,*
SAAS Social Appearance Anxiety Scale, SADS-D and SADS-A Distress and Avoidance subscales of the Social Avoidance and Distress Scale,
BIQ-CC Body-Image Ideals Questionnaire-Composite Score, S-PTS Short-Perception of Teasing Scale, EAT-26-D, B, and OC Dieting, Bulimia,
and Oral Control sub-scales of the Eating Attitudes Test-26, SIAS Social Interaction Anxiety Scale, SPS Social Phobia Scale, BFNE Brief Fear of
Negative Evaluation Scale, EDE 12.0D-GSS Global severity score of the Eating Disorder Examination Interview 12.0D, K-SADS-P-DSS
Symptom composite score from the depressive symptom section of the Kiddie Schedule for Affective Disorders and Schizophrenia Interview-
Present version
* p\ .001
a Younger (11–14 years) adolescent girls from community (n = 493)
b Older (15–18 years) adolescent girls from community (n = 502)
c Younger (11–14 years) adolescent boys from community (n = 510)
d Older (15–18 years) adolescent boys from community (n = 490)
e Younger (11–14 years) adolescent girls with Eating Disorders (n = 189)
f Older (15–18 years) adolescent girls with Eating Disorders (n = 444)
g Younger (11–14 years) adolescent boys with Eating Disorders (n = 15)
h Older (15–18 years) adolescent boys with Eating Disorders (n = 55)
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Body-Image Ideals Questionnaire (BIQ; Study 1)
The BIQ is typical used in research as a measure of body
dissatisfaction [32, 54]. For 11 physical attributes (e.g.,
weight, shape, muscle tone and definition, body propor-
tions, overall physical appearance), two different sets of
ratings are assessed. For the discrepancy ratings, par-
ticipants indicate on a 4-point scale how much they think
they resemble their personal ideal of that physical at-
tribute (0 = exactly as I am, 3 = very unlike me). For the
importance ratings, participants indicate on a 4-point
scale how important it is that they embody that physical
ideal (0 = not important, 3 = very important). In the
current study, the Italian version of the BIQ was used
[36]. Consistent with prior research [54], a composite
score is calculated as the mean of the item-by-item pro-
duct of discrepancy and importance ratings, after the
discrepancy scores of 0 are recoded to a value of -1 to
allow for self-congruent items (exactly as I am) to be
weighted by importance. A higher score indicates a
greater disparity between perceived, actual, and ideal
physical attributes, with associated (greater) emphasis on
meeting physical ideals.
Eating Attitudes Test-26 (EAT-26; Study 1)
The Italian EAT-26 [55] assesses symptoms and charac-
teristics of eating disturbances and has been validated as
both a both dimensional and categorical measure. The 26
items form three subscales: ‘‘dieting’’ (13 items) ‘‘bu-
limia’’ (6 items) and ‘‘oral control’’ (7 items), respectively
assessing avoidance of fatty foods and preoccupation with
losing weight, bulimic tendencies, and food intake mode
and its control. Participants were asked to indicate how
frequently each item characterizes them (e.g., ‘‘Par-
ticularly avoid food with a high carbohydrate content:
bread, rice, potatoes, etc.’’; ‘‘Cut my food into small
pieces’’) on a 6-point scale (ranging from never to al-
ways). Consistent with EAT-26 scoring criteria [55], the
choices always, usually, and often were recoded as 3, 2,
and 1, whereas the remaining three choices were recoded
to 0. In addition to the subscale scores (a higher score
reflects a greater manifestation of the particular construct
measured), all items were totalled to obtain a global scale
score; the cut-off point for considering an individual at
risk for EDs is a score of 20 or above [55]. In the com-
munity sample, 5.1 % (n = 25) and 10.3 % (n = 52) of
younger and older adolescent girls, and 1.9 % (n = 10)
and 2.6 % (n = 13) of younger and older adolescent boys
scored C20; these percentages are quite close to those
found by previous Italian community-based studies on
junior high (11–14 years) and high school (15–18 years)
students [55, 56].
Social Interaction Anxiety Scale and Social Phobia Scale
(SIAS; SPS; Study 2)
The Italian SIAS and SPS [57] were used to assess fear of
interacting in dyads and groups (e.g., ‘‘I have difficulty
talking with other people’’) and fear of being scrutinized by
others during routine activities, such as eating, drinking, or
writing (e.g., ‘‘I become anxious if I have to write in front
of other people’’), respectively. Each scale contains 20
items rated on a Likert-type scale (0 = not at all;
4 = extremely), with a higher score indicating greater so-
cial interaction anxiety and fear of scrutiny, respectively.
Brief Fear of Negative Evaluation Scale (BFNE; Study 2)
The Italian BFNE [51] was used to assess fear of negative
evaluation in social situations, which is a core component
of social anxiety [16]. The 12 items (e.g., ‘‘I am afraid
others will not approve of me’’) are rated on a Likert-type
scale (1 = not at all, 5 = extremely); higher scores indi-
cate greater fear.
EDE-12.0D (Study 2)
Except for diagnostic items, the Italian EDE-12.0D [48]
yields four subscales (restraint, shape concern, weight
concern, and eating concern), and a global score measuring
the overall severity of ED psychopathology over the pre-
vious 4 weeks. In this work, the global score was used,
which ranges from 0 to 6, with higher scores reflecting
greater overall severity [7, 48].
K-SADS-P (Study 2)
Depressive symptoms were assessed using the depressive
symptom Sect. (12 items) of the Italian K-SADS-P inter-
view (K-SADS-P-DSS) [49]. Symptoms are rated on a
6-point scale (0–5) with severity ratings ranging from none
to severe. Severity ratings for each symptom were averaged
to form a symptom composite, which has been shown to be
a reliable measure of depressive symptom severity [58].
Data Analytic Plan
Study 1
A total of 9.5 % (n = 190) of participants had at least one
missing data point (the count for missing data points ran-
ged from 0 to 0.85 %). Multiple imputation in SPSS 19.0
[59] was used to estimate missing data points by creating
five imputed data sets using available data [because they
were missing completely at random (Little’s Missing
Completely at Random test: v2(377) = 394.95, p = .27)],
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and subsequent analyses were conducted on all five data
sets, with pooled results. We examined the factor structure
of the Italian SAAS by means of CFA, to check whether its
underlying latent structure corresponded to the original
(English) version (Model 0a). Based on the results of ear-
lier psychometric studies of the SAAS [21, 24], (a) a one
factor model with 16 SAAS items indicating SAA was
specified, and (b) errors terms between certain SAAS items
were allowed to correlate due to similarity in wording [41].
Specifically, four items that begin with ‘‘I worry that…’’
(n. 5, 8, 13, and 15); four items that begin with ‘‘I am
concerned people…’’ (n. 4, 6, 9, and 16); and two items
that refer to feeling ‘‘nervous’’ (n. 2 and 10). The CFA was
performed in Mplus 6.12 [60] using the maximum likeli-
hood (ML) estimator.7 Comparative fit index (CFI) and
Tucker-Lewis incremental fit (TLI) index values C.95,
standardized root mean square residual (SRMR) values
B.08, and standardized root mean square residual
(RMSEA) values B.06 were used as standards for good
model fit [63]. Despite Chi square statistic’s (v2) depen-
dency and sensitivity on sample size [41], the v2 values are
reported as well.
Internal consistency reliability of the SAAS was asses-
sed using Cronbach’s alpha coefficient (a values of 70, .80
and .90 or above are considered satisfactory, good and
excellent, respectively) [64], and intraclass correlation
coefficients (ICCs) were used to estimate the test-retest
reliability of the SAAS using data from the subsets of
adolescents who completed the SAAS at both administra-
tions 3 weeks apart [64]. To determine the convergent
validity between the SAAS the other measures of Study 1,
we made use of Pearson correlations (adjusted p val-
ue = .006); Cohen’s [65] criteria (rs) were used to deter-
mine the strength of the associations (slight C.10, medium
C.30, large C.50). Concerning discriminant validity, in-
dependent sample t tests were performed to examine dif-
ferences in scores on the SAAS between adolescents with
elevated (C20) and non-elevated (global) scores on the
EAT-26 [55]. Effect sizes as measured by Cohen’s [65]
d were also reported (small = .20, medium = .50,
large = .80). The above analyses were performed in SPSS
19.0 [59] and the results obtained in each subsample of
younger and older adolescent girls and boys were reported.
Study 2
There were no missing data in this study. To evaluate
whether the factor structure of the SAAS that was identi-
fied among community adolescents (Study 1) is upheld in
sample of adolescents with EDs, we performed a CFA in
Mplus 6.12 [60] with ML estimator (see footnote 7) (Model
0b), and applied the same guidelines for conducting CFA
as outlined in Study 1. As in the first study, we calculated
the internal consistency of the SAAS and its correlations
(adjusted p value = .008) with the other measures of the
study (convergent validity) for each subsample of younger
and older adolescent girls and boys, using SPSS 19.0 [59].
To identify to what extent SAA and other domains of social
anxiety (i.e., fear of scrutiny, of social interactions, and of
negative evaluation) distinguish individuals with only an
ED (i.e., AN, BN or EDNOS) from those with an ED and
SAD,8 and which of these domains produce the largest and
most consistent effects across groups, logistic regression
analyses were conducted. Following Allison’s [66] guide-
line, regressions performed in SAS 9.3 [67] were stratified
by ED diagnosis, and controlled for depression, gender,
BMI, and age [7, 9, 21]. Variables entered simultaneously9
into logistic regression models were standardized by the
use of Proc Standard to make interpretations of odds ratios
for independent variables more comparable; odds ratios
whose confidence limits exclude 1 are statistically sig-
nificant [66]. To further assess the impact of variables,
effect sizes (Cohen’s d; see Study 1) were calculated [66].
Study 3
We tested the ME/I of the SAAS and latent mean differ-
ences across groups [i.e., adolescents from community
versus adolescents with EDs, girls versus boys (including
clinical and non-clinical participants) [62], younger versus
older adolescents (including clinical and non-clinical par-
ticipants) [62], and ED participants with comorbid SAD
versus ED participants without SAD] within a multi-group
7 ML estimator treats measured responses as continuous [41].
According to simulation studies, when variables/items are measured
on an ordinal scale and contain five (or more) categories (such as
SAAS items rated on a 5-point Likert-type scale), these could be safely
treated as continuous, if they are not skewed or kurtotic [61]. The
results of pre-analyses of data of all studies reported in the current
manuscript indicated that skewness, kurtosis and Mardia’s normalized
values for all SAAS items were well below critical limits, i.e., skewness
\|2.0|; kurtosis\|7.0|; and Mardia’s normalized values\3 [41]. Hence,
the use of ML estimator was deemed appropriate and it is also
consistent with prior research, based on similar assumptions, and using
the same estimator for examining the factor structure of a social anxiety
measure matching the format response of I-SAAS [62].
8 Given the dearth of research regarding domains of social anxiety as
potential differentiators across EDs and specific ED diagnoses, the
three ED diagnostic groups (AN, BN, EDNOS) were examined
separately for comparative reasons.
9 Given that in pre-analyses all variables examined separately
(controlled for gender, BMI, age and depression) showed a significant
difference between groups (p\ .01), we entered all variables
simultaneously into logistic regression models to determine the
factor(s) that best distinguished individuals who reported an
ED ? SAD compared to those who only reported an ED [66]. The
results of pre-analyses are available from the corresponding author on
request.
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CFA framework [41], using the combined data from
Studies 1 and 2. Before conducting an ME/I test (multi-
group CFA), we assessed the model fit (i.e., single CFA)
for each group separately (Models 0c-h)10 to ensure ade-
quate factorial validity of the 16-item model, as recom-
mended [41, 45]; the guidelines for conducting CFA
outlined in Study 1 was applied.
Byrne [41] presented a hierarchical sequence of models
for establishing ME/I that were used in the current investi-
gation.Model 1 examined ‘‘configural invariance,’’ the basic
level of invariance between each pair of groups, in which the
only invariance constraint was that the same parameters exist
across groups [41]. If it is met, it only suggests that the factor
structure is equivalent [45] across groups (in this case, the
1-factor structure best represents the data for all). Model 2
tested for ‘‘metric’’ (or factor loading) invariance by con-
taining the restrictions of Model 1, in addition to equal
constraints on factor loadings between groups. Establishing
this type of invariance indicates that different groups (i.e.,
ED patients with and without comorbid SAD) perceive, in-
terpret, and respond to the items in a similar manner [41].
Model 3 tested for ‘‘scalar’’ (or intercept) invariance, which
included the restrictions of Model 2, in addition to equal
constraints on item intercepts. This model explores whether
individuals with the same value on the latent construct would
have equal values on the observed variable [45] and is a
requirement for the comparison of latent means across
groups [41].11 The analyses were performed in Mplus 6.12
[60], usingML estimation (see footnote 7) on the covariance
matrix and mean vector (MACS); for more information and
the advantages of the MACS analysis, see Byrne [41]. Be-
cause of the v2 test’s dependency and sensitivity on sample
size and model complexity, which may result in significant
changes in fit even when such changes are diminutive [41,
68], we presented the v2 values (Table 3), but we did not
interpret them as indicators of fit, in line with prior research
[44, 62]. In order to evaluate the degree of ME/I, the in-
variance models (Models 1–3) were assessed comparatively
[41] by examining the changes (D) in CFI, RMSEA, and
SRMR [57]; if DCFI B .010, DRMSEA B .015, and
DSRMR B .030 for tests of factor loading invariance, and
DCFI B .010, DRMSEA B .015, and DSRMR B .010 for
tests of intercept invariance, thenME/I is demonstrated [68].
Latent factor mean differences across groups were per-
formed by fixing the latent mean values to zero for one group
(which operates as a ‘‘reference’’ group) against which the
freely estimated latent mean values for the other group is
compared [41]. Statistical significance associated with dif-
ferences between the latent means was determined on the
basis of the z-statistic [41, 44, 45]. The effect size (Cohen’s
d; see Study 1) associated with the latent mean differences
was estimated according to the guidelines of Byrne [41].
Results
Study 1: Community Sample
The adequacy of the one-factor structure of the SAAS was
examined using CFA. As shown in Table 3, the one-factor
model provided a good fit to the data (Model 0a).12 All
indicators (items) loaded significantly on the SAA latent
factor; these standardized estimates are given in Table 1.
Thus, the original single-factor structure of the SAAS is
applicable in Italian community adolescents.
Table 2 reports the descriptive statistics and Cronbach’s
alpha coefficients for the SAAS from the sub-sample of
younger and older adolescent girls and boys. The SAAS
demonstrated excellent internal consistency [64] across
gender and age groups. Using data from a subset of 309
adolescents who completed the SAAS at both administra-
tions 3 weeks apart, we estimated high test-retest reliability
[64]: the association between the first and second admin-
istration (ICC) was .83 for younger adolescent girls
(n = 74) and .81 for boys (n = 78), and .81 for older
adolescent girls (n = 79) and .84 for boys (n = 78).
Convergent validity was provided by the moderate corre-
lations between the SAAS and BIQ composite scores, and
the strong positive associations between the SAAS and
teasing about appearance, social avoidance, distress, and
the three EAT-26 subscales (dieting, bulimia, and oral
control) noted across all age and gender subsamples (see
Table 2). Support for the discriminant validity of the SAAS
was observed from the results of the independent sample
t tests, which revealed differences in SAAS scores between
the younger and older adolescent girls and boys with
elevated (C20) and non-elevated (global) scores on the
EAT-26 [55]. Specifically, scores on the SAAS were sig-
nificantly higher in younger (M = 42.11, SD = 13.54) and
older adolescent girls (M = 48.39, SD = 10.81) with
elevated EAT-26 scores than in those with lower scores
10 Except for data collected from adolescents recruited from the
community (Model 0a) and adolescents with EDs (Model 0b) that
have been independently analysed in the first two studies (see data
analytic plan and results sections).
11 Although the equality of the uniqueness matrix can be assessed as
part of the ME/I [45], in line with prior research [44, 62] we did not
analyse this characteristic, since the equivalence of error matrices is
not necessary when the observed scores are used merely as indicators
of latent variables [41], and as noted we focused on the latent
variables.
12 Modification indices provided by Mplus [60] were detected in this
study as well as in the following studies reported, but in all cases their
magnitude (\5.0) suggested that any not originally specified
parameters did not impact the fit of model to the data [41].
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Table 3 Social Appearance Anxiety Scale (SAAS): goodness-of-fit indices of the one-factor model and measurement equivalence/invariance
across groups
16-Item Model v2 Dv2 df CFI TLI SRMR RMSEA Comparison DCFI DSRMR DRMESA
Single CFAs
Model 0a: Adolescents from
community–Study 1 (N = 1995)
264.03* 91 .979 .978 .041 .046
Model 0b: Adolescents with EDs –
Study 2 (N = 703)
202.94* 91 .989 .988 .032 .036
Model 0c: Girlsa - (N = 1628) 232.05* 91 .985 .984 .034 .040
Model 0d: Boysa (N = 1070) 244.77* 91 .983 .982 .036 .042
Model 0e: Younger Adolescentsa,b
(N = 1207)
253.99* 91 .981 .981 .038 .044
Model 0f: Older Adolescentsa,c
(N = 1491)
224.87* 91 .986 .985 .034 .039
Model 0g: ED participants with
comorbid SAD (N = 163)
194.91* 91 .990 .990 .030 .035
Model 0h: ED participants without
comorbid SAD (N = 540)
205.55* 91 .988 .987 .033 .038
Test for ME/I: Multiple-group CFAs
Adolescents from community versus
Adolescent with EDs
Model 1: Configural Invariance
Model
466.97* 182 .984 .983 .037 .041
Model 2: Factor Loading Invariance
Model
504.34* 37.37* 197 .981 .981 .040 .043 2 versus 1 .003 .003 .002
Model 3: Intercept Invariance Model 580.92* 76.58* 212 .978 .977 .042 .044 3 versus 2 .003 .002 .001
Girls versus Boysa
Model 1: Configural Invariance
Model
476.82* 182 .984 .983 .035 .040
Model 2: Factor Loading Invariance
Model
506.93* 30.11* 197 .983 .982 .036 .041 2 versus 1 .001 .001 .001
Model 3: Intercept Invariance Model 571.06* 64.13* 212 .981 .980 .038 .043 3 versus 2 .002 .002 .002
Youngera,b versus Older
Adolescentsa,c
Model 1: Configural Invariance
Model
478.86* 182 .983 .983 .036 .042
Model 2: Factor Loading Invariance
Model
512.18* 33.32* 197 .981 .980 .038 .044 2 versus 1 .002 .002 .002
Model 3: Intercept Invariance Model 581.07* 68.89* 212 .979 .978 .040 .046 3 versus 2 .002 .002 .002
ED participants with SAD versus ED
participants without comorbid SAD
Model 1: Configural Invariance
Model
400.46* 182 .989 .989 .032 .036
Model 2: Factor Loading Invariance
Model
430.31* 29.85* 197 .988 .988 .033 .037 2 versus 1 .001 .001 .001
Model 3: Intercept Invariance Model 490.97* 60.66* 212 .987 .987 .034 .038 3 versus 2 .001 .001 .001
v2 Chi square test, D difference values, df degree of freedoms, CFI comparative fit index, TLI Tucker–Lewis Incremental fit index, SRMR
standardized root-mean square residual, RMSEA root-mean square error of approximation, CFAs Confirmatory factor analyses, EDs Eating
Disorders, SAD Social Anxiety Disorder, ME/I measurement equivalence/invariance
* p\ .001
a Including clinical and non-clinical participants
b 11–14 years
c 15–18 years
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[for younger adolescent girls: M = 28.85, SD = 15.95;
t(491) = 4.10, p\ .001, d = .89; for older adolescent
girls: M = 36.47, SD = 14.41; t(500) = 5.78, p\ .001,
d = .94], yielding in both cases large effect sizes. Like-
wise, scores on the SAAS were significantly higher in
younger (M = 39.22, SD = 12.10) and older adolescent
boys (M = 41.98, SD = 11.20) with elevated EAT-26
scores than in those with lower scores [for younger ado-
lescent boys: M = 27.57, SD = 13.85; t(508) = 2.65,
p\ .01, d = .80; for older adolescent boys: M = 31.90,
SD = 12.92; t(488) = 2.80, p\ .01, d = .81], yielding
large effect sizes in both cases.
Study 2: ED Sample
A CFA on the data for adolescents with EDs provided a good
fit to the data (Model 0b in Table 3). Each SAAS item loaded
significantly on the SAA latent factor; these standardized
coefficients are reported in Table 1. Thus, the results re-
vealed that the one-factor structure of the SAAS was a good
representation of the ED participants’ responses as well.
The descriptive statistics, Cronbach’s alpha (a) values,
and the correlations among SAAS and the other measures
for the sample of younger and older adolescent girls and
boys with EDs are displayed in Table 2.13 In all sub-
samples, a coefficients are above .90, which indicates ex-
cellent internal consistency [64]. Moreover, the SAAS was
moderately associated with depression severity, but
strongly related to overall severity of ED psychopathology,
fear of interacting in dyads and groups, fear of being
scrutinized and negatively evaluated by others (Table 2).
These results further support the convergent validity of the
SAAS.
Finally, as seen in Table 4, that reports the results of
logistic regressions with all domains of anxiety entered
simultaneously (see footnote 9) only the SAAS differenti-
ated each ED diagnostic group with comorbid SAD from
each ED diagnostic group without SAD, yielding strong
effect sizes.
Study 3: ME/I and Latent Mean Comparisons
As noted in the data analytic plan, we used the combined
data of Studies 1 and 2 to test the ME/I of the SAAS across
groups (multi-group CFA) after assessing the model fit
(i.e., single CFA) for each group separately. As shown in
Table 3, which reports the fit indices, and the changes (D)
in CFI, RMSEA, and SRMR, the 16-item model provided a
good overall fit to the data for girls (Model 0c) and boys
(Model 0d)-including clinical and non-clinical participants-
, younger (Model 0e) and older (Model 0f) adolescents-
including clinical and non-clinical participants-, and ED
participants with (Model 0g) and without comorbid SAD
(Model 0h); for ease of presentation the results of the single
CFAs (performed in Studies 1 and 2) on the data for the
community sample of adolescents (Model 0a) and adoles-
cents with EDs (Model 0b) are available in the same table.
Also the evaluation of the configural factor loading, and
intercept invariance models (Models 1–3 in Table 3) fit the
data well, and when the equivalence of the factor loadings
and intercept values were added, the changes in fit indices
Table 4 Odds ratios, 99 % confidence intervals, and effect sizes (d) from logistic regression analyses
Variable (instrument) AN ? SAD versus
AN onlya
d BN ? SAD versus
BN onlya
d EDNOS ? SAD versus
EDNOS onlya
d
Social Appearance Anxiety (Social Appearance
Anxiety Scale)
3.01 (2.35, 3.44)* .89 3.25 (2.75, 3.73)* .96 3.13 (2.28, 3.52)* .92
Fear of Social Interactions (Social Interaction
Anxiety Scale)
0.97 (0.72, 1.26) .02 1.16 (0.93, 1.44) .12 0.98 (0.79, 1.38) .03
Fear of Negative Evaluation (Brief Fear of
Negative Evaluation Scale)
1.00 (0.86, 1.14) .00 1.24 (0.83, 1.81) .15 1.20 (1.01, 1.39) .13
Fear of Scrutiny (Social Phobia Scale) 0.99 (0.77, 1.40) .04 1.13 (0.77, 1.60) .09 1.11 (0.76, 1.63) .08
All variables were entered simultaneously, and all models controlled for gender, body mass index, age, and depression. Effect sizes reflect
Cohen’s d (small = .20, medium = .50, large = .80)
AN Anorexia Nervosa, BN Bulimia Nervosa, EDNOS Eating Disorders Not Otherwise Specified, SAD Social Anxiety Disorder
* p\ .001
a Reference group
13 There were no differences between ED diagnostic groups in SAAS
score [F(2700) = 0.22, ns]. Observed means for SAA by ED
diagnostic groups were as follows: 55.48 (SD = 12.35) for AN;
56.11 (SD = 11.88) for BN, and; 55.33 (SD = 10.96) for EDNOS.
The descriptive statistics of the SAAS for the entire ED sample and
across diagnostic status (i.e., with or without comorbid SAD) are
provided in the footnote (n. 14) of the present manuscript. For
interested readers the descriptive statistics for the remaining study
measures, and their associations with the SAAS stratified by ED
diagnosis and diagnostic status are available from the corresponding
author on request.
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were within Chen’s [68] recommendations for both metric
(Model 2 vs. Model 1) and scalar invariance (Model 3 vs.
Model 2) (see Table 3). Hence, the 16-item model of the
SAAS was invariant across all groups. Given that scalar
invariance was met, subsequently the latent mean differ-
ences across the above groups were evaluated; adolescents
from community, boys, younger adolescents, and ED par-
ticipants without SAD operated as the reference groups.
Significant (all ps\ .001) latent mean differences on the
SAA14 latent factor were observed with the adolescents
with EDs (z = 18.56, d = .93), girls (z = 16.31, d = .67),
older adolescents (z = 5.75, d = .22), and ED participants
with comorbid SAD (z = 19.27, d = .97) endorsing higher
scores.
Discussion
Consistent with prior research among English-speaking
adults [21, 24], the results obtained in our Italian com-
munity and clinical sample of adolescents using single and
multi-group CFAs upheld the unidimensional factor
structure of the SAAS—not only for the entire samples but
also as a function of gender, age categories, and diagnostic
status (i.e., ED participants with and without comorbid
SAD). Thus, the replicability as well as the consistency of
the one-factor model in a non-English speaking setting and
across different groups was supported. Our findings also
extend prior research by (a) providing reliability evidence
for the SAAS among adolescents as opposed to adults, and
(b) more extensively verifying the construct (convergent
and discriminant) validity [64] of the SAAS.
Psychometric analyses of the SAAS in both community
and clinical samples of younger and older adolescent girls
and boys showed excellent internal consistency reliability
(as = .93–.96) [64] for the Italian version of the SAAS.
The Cronbach’s alpha coefficients are comparable to those
found for the original (English) version of SAAS
(as = .93–.95) [21, 24], suggesting that language differ-
ences did not compromise the effectiveness of the 16
SAAS items [44, 50]. The ICCs obtained (.81–.84) within a
subset of 309 community adolescents indicated that the
SAAS score was stable over a relatively short-term period
(3-weeks) [64].
Evidence for the convergent validity for the Italian
version of the SAAS was obtained across the first two
studies by examining its relationship to body image, social
avoidance, social distress, dieting, bulimia, oral control
(i.e., subscales of the EAT-26 [55]), frequency of teasing
about appearance (Study 1-community sample), other si-
tuational domains of social anxiety, severity of ED psy-
chopathology (i.e., global score of the EDE-120D
interview [48]), and depression (Study 2-ED sample). SAA
has been found to occur concurrently with other relevant
types of social fears among non-clinical adults [6, 9, 21,
24]. The strong correlations found among fear of scrutiny,
fear of social interactions, fear of negative evaluation, and
SAAS are in line with and extended previous findings to
adolescents with EDs. Of additional note, the SAAS and
BFNE scales were significantly inter-correlated (rs = .67–
.69), but the strength of their association was not enough
(i.e., C.80) to suggest substantial construct overlap [41,
64]. The correlation coefficients obtained in the ED sample
are consistent with those obtained in prior research among
non-clinical adults [6, 9, 21], and all together suggest that
SAA is distinct from fear of negative evaluation because it
focuses specifically on fear of social judgments based on
appearance versus more general fears of being negatively
evaluated [21, 24]. Nevertheless, further investigation of
this issue would be beneficial. The moderate association
found between SAAS and severity of depression levels in
this clinical adolescent sample is in line with previous
findings using non-clinical samples [21, 24], even though
the coefficients were typically higher in our ED sample.
Although this is not surprising given the high levels of
comorbidity of affective problems in ED patients with and
without comorbid SAD [7], further research is needed to
corroborate the suggestion that negative evaluation of
one’s appearance may affect mood states [21].
While research has long documented strong inter-rela-
tionships between social avoidance and distress and fear of
negative evaluation, among community adolescents [34,
37, 69], our adolescent community data provided evidence
that the SAAS is also strongly correlated with the above
variables. These results may suggest that adolescents who
are afraid of appearance-related evaluation not only expe-
rience social inhibition, distress, and discomfort in social
situations or with unfamiliar people, but also behave in an
avoidant way in social relationships in order to prevent
potential negative evaluations [21, 24]. They deserve,
however, further empirical attention within a clinical
sample given that social avoidance, which is a key aspect
of SAD related to behavioural inhibition [16], is high in all
forms of EDs [70]. Furthermore, in the community sample
the frequency of negative appearance-related feedback
from significant others was strongly and significantly
positively related to SAAS scores. This finding seems to
14 Observed means for the SAA were: 39.87 (SD = 12.75) for boys
(including clinical and non-clinical participants), 38.23 (SD = 15.88)
for adolescents from community, 44.96 (SD = 10.62) for ED
participants without SAD, 42.80 (SD = 14.48) for younger adoles-
cents (including clinical and non-clinical participants), 48.65
(SD = 14.35) for girls (including clinical and non-clinical par-
ticipants), 50.30 (SD = 11.51) for adolescents with EDs, 55.64
(SD = 12.02) for ED participants with comorbid SAD, and 45.72
(SD = 11.96) for older adolescents (including clinical and non-
clinical participants).
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support scholars’ suggestion that teasing might produce or
reinforce SAA [24, 39], but longitudinal studies using
objective measures of teasing are needed to examine di-
rection of causality, since the possibility that high SAA
levels may lead to an increase in perceived teasing could
not be ruled out [40].
In the community sample, the SAAS also appeared to be
associated with body dissatisfaction assessed by the BIQ
[54]. It should be noted, however, that SAAS correlation
coefficients with the disparity between self-reported actual
and ideal physical attributes, and associated emphasis on
meeting physical ideals (BIQ composite score) were
moderate, whereas the correlations were typically high
with measures of social anxiety, distress and avoidance
across all age and gender community subgroups (Table 2).
The same picture emerged in the validation studies of the
original SAAS that used different negative body image
measures, social anxiety, and distress [24] (for details, see
‘‘introduction’’ section). Overall, prior and current results
indicate that the SAAS falls within the larger class of social
anxiety rather than negative body image.
It has been claimed that individuals who are or become
anxious and concerned about being negatively evaluated by
others because of their own appearancemay bemore driven to
(a) control and restrict their quantity and/or quality of the food
consumed in an attempt to anticipate and ward off potentially
negative judgment and evaluation by others, and/or (b) en-
gage in binge eating behaviours as a means of coping with
aversive fears and feelings [6, 13, 22, 23, 36]. In Study 1, the
strong association between SAAS scores and subscales of the
EAT-26 [55] across all age and gender community groups are
consistent with these hypotheses, and with the outcomes of
both cross-sectional and longitudinal studies [6, 9, 11, 13].
Our data also indicated high correlations between SAAS
scores and overall severity of ED psychopathology (assessed
via a clinical interview) in the ED sample. Moreover, they
revealed that: (a) SAAS discriminated community younger
and older adolescent girls and boys with elevated and non-
elevated (global) scores on the EAT-26 [55] (Study 1);
(b) adolescent with EDs endorse higher scores on SAA latent
factor than those from the community (Study 3), and; (c) the
EDdiagnostic groups did not differ in terms of SAAS levels.13
The latter finding is important given increasing efforts to
identify underlying aetiological andmaintenance processes of
eating pathology regardless of specific diagnostic categori-
sation, and the efforts to develop common psychological
assessment and interventions [4, 71–73]. Further research
needs to concentrate on specific eating-disordered behaviours
as well as diagnostic categories and subtypes among both
adolescent and adult ED cases.
As a novel and incremental advance over previous work
[10, 21, 24], the results provide solid evidence that the
SAAS is measurement invariant across all examined
groups. That is, the same underlying factor structure exists
in both clinical and community populations, independent of
gender, age, and diagnostic status (i.e., EDs with and
without comorbid SAD), and participants perceive, inter-
pret, and respond to the content of the items in a similar
way [41, 45]. As such, the SAAS may be used to compare
levels of SAA across these samples with increased confi-
dence. Indeed, according to Byrne [41], if one’s interest is
in the comparison of observed mean differences between
groups, the demonstration of metric and scalar invariance
are critical and sufficient. As noted, however, in the current
work, once scalar invariance was tenable, the differences in
the latent variable means were compared, since latent
means are better indicators of true group differences as
they are not associated with measurement error [41, 45].
Overall the latent mean comparisons showed that girls,
older adolescents, adolescents with EDs, and ED par-
ticipants with comorbid SAD report higher SAA than boys,
younger adolescents, adolescents from community, and ED
participants without SAD.
As in the current study, when the raw scores on the
SAAS of the participants are compared, other studies have
found [29, 30] that ED patients obtained a higher score
than control community groups. Although, to our knowl-
edge, no research has analysed the role of gender and age
in the specific fear of judgment based on appearance
(SAA) in adult or adolescent samples, the gender and age
differences across adolescents found in this research
converged with a large body of research indicating that in
general terms body and overall appearance concerns, so-
cial fears and particularly negative evaluation fears, and
social anxiety are more salient from mid-adolescence
onwards and across female participants [26, 27, 32, 34,
37, 47, 62, 69]. Developmental explanations for higher
levels of SAA occurring in older adolescents include
strong emotional investment in peers and the increasing
pressures of the peer group [32, 33, 35]. Future studies are
necessary to substantiate these hypotheses, and further
elucidate the role of gender and age in SAA, given the
dearth of research on this topic and that in this work the
effect sizes for age differences during adolescence were
small (d = .22).
The finding that ED participants with comorbid SAD
scored higher on SAA than ED participants without SAD
might be an important consideration for researchers and
clinicians. SAD has the highest occurrence of all anxiety
disorders in individuals with EDs [8, 17, 18, 20] and co-
morbid anxiety can interfere with the course and effec-
tiveness of treatment [74, 75]. SAA may be essential to
understand the high co-occurrence between EDs and SAD
[6, 9, 21, 24] according to results of our multivariate lo-
gistic regressions (Table 4); the SAAS score had sig-
nificantly higher odds ratios for the AN, BN and EDNOS
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groups with SAD compared to AN, BN and EDNOS
groups without comorbid SAD. Experimental manipula-
tions of SAA revealed its unique effects on social anxiety,
negative body image, and food intake in undergraduates
[22]. Further, a recent study considering both SAA and
more general fear of negative evaluation found that only
SAA (as measured by the SAAS) was uniquely associated
with both social anxiety and ED symptoms and acted as a
shared risk factor for social anxiety and ED symptoma-
tology in two independent samples of American college-
aged sample [9]. Although it would be ideal to assess and
investigate SAA as potential vulnerability linking social
anxiety with disordered eating in a clinical sample, prior
findings along with those obtained here lend some credence
to suggestion that SAA may represent a strong shared
etiological vulnerability for both SAD and EDs [9, 22,
39].15 If future studies fully substantiate the above hy-
pothesis, then there exists the possibility for creating trans-
diagnostic interventions that ameliorate suffering from
both disorders [9].
This collection of studies indicated that SAAS is a
psychometrically sound instrument to assess SAA in both
Italian community and ED samples of 11- to 18-year-old
girls and boys. More research, however, is needed to ex-
amine the ability of the SAAS to discriminate community
adolescents with high and low levels of social anxiety, and
its predictive validity in terms of onset and maintenance of
SAD and EDs. Future studies should also investigate the
psychometric properties of the SAAS in non-Italian
speaking adolescent samples and among individuals with
SAD and other clinical samples (i.e., patients with body
dysmorphic disorder and people with medical conditions
affecting their appearance) and across ethnic groups. Fur-
thermore, since most of our findings (especially from the
non-clinical sample) are based on self-report measures,
replication of our results by means of other measures, such
as performance-based measures (e.g., attentional bias to-
wards social cues) or information assessed by others (e.g.,
teachers, family members) may be useful. As the design of
our studies precludes long term examination of the stability
of the SAAS and of ME/I over time, future studies need to
address these issues. How the SAAS affects additional
specific behaviours that are associated with concerns about
appearance (i.e., compulsive exercising, or anabolic steroid
use [76–82]) needs to be also elucidated. Finally, in this
work the DSM-IV criteria for EDs and SAD [28] were used
as data were collected before the official publication of the
DSM-5 [83]. Therefore, future studies should adopt the
new diagnostic criteria for evaluating the co-occurrence of
the disorders.
Summary
The current collection of studies corroborates prior re-
search on the psychometric properties of the original
(English) SAAS among adults samples, and extends the
research base by examining its reliability, factor, construct
validity and ME/I in a large Italian community and ED
sample of 11- to 18-year-old girls and boys. In addition, the
current work constitutes the largest comprehensive inves-
tigation of the co-occurrence between SAD and EDs within
an adolescent sample seeking treatment for an ED. It is also
the first to ascertain to what extent SAA or other known
social fears (fear of scrutiny, of negative evaluation, and of
social interactions) related to ED psychopathology distin-
guish adolescents with an ED only from those with co-
morbid SAD. Overall, our findings indicated that SAAS is
a measurement invariant instrument, which displays good
psychometric properties and can be used in a rapid, easy
manner as a tool for assessing SAA in both Italian com-
munity and ED samples of 11- to 18-year-old girls and
boys. Significant between group differences on the SAA
latent factor exist, demonstrating that adolescents with
EDs, girls, older adolescents, and ED participants with
comorbid SAD report higher SAA than adolescents from
community, boys, younger adolescents, and ED par-
ticipants without comorbid SAD. Further, this work pro-
vides evidence for the unique effects of SAA in
differentiating ED patients (regardless the specific diag-
nosis) with and without comorbid SAD.
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